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• Humane):': : j rejoaromcamines canoccurfrom various sources 
including c^ry, environmaitei exposure and tobacco smoke Inhalation 
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• Aminobiplienyl (ABP] is qt.j of the aromatic amines liwt arises from 
cigarette smote. Of the various AGF’s, 4-ABP is classified by IARG as a 
bladder carcinogen and human exposure occurs from cigarette sitiokeas 
well as ether source; 3-ABP on the Other hand Is rota carcinogen and is 
found mainly in cjmne smoke. 

* Hepatic frhi'droxyb'ion by the cytochrome P450 enzyme CYP1A2, is die 
critical step in the ir.etebolic activation of 4-ABP{6,7]. Corjugfllfon by N- 

hydroxylatinn leatfing to daloaffcation [9,9]. Tte N-hydroxylamlne In blood 

sulttiydryl gmp of cysteine in hemoglobin (Hty resulting in a stable Hb 
adduct 

< The biologically effective dose of Ihe ultimate carcinogen depends on the 
rate of formation of the N-hydroxylamine, which is mainly influenced by fie 
balance between fcewtylation andN-hycroxylaiion of the parent amine. 
Dus to the praeaticjof allelic vaiiante of NATt and NAT2 and it induction 
of CYP1A2 ir smokers, this balance cap be perturbed in some individuals. 
Studies have show" ~ mnelaiicn between Hbadduct lormation and DNA 
adduct '.awis.sug:- gttiatABP Hb adducts could provide a measure of 
the biologically effective dose. 
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1) To J "* 3 me i u r r i«ana hr i i pi«noi/fK 0 n 3-/BP and 4-AB? 

fia... (Hb)a_levels 


2) To J **' '' , ‘ithe!itfra-andintai-it h iy ol 3-ABP aid 4-ABP Hb 
adduct lewis. 



Siuo/rt xrt 

This was - i-ijfe center, non-oonfined, parallel group study design, The 
study was conducted at Covan ce Clinical Laboratories, Madison, Wisconsin 
under a p’ofocoi approxri by the IRB. The suhj&cl population consisted of 
136 healthy adults of 21 years or older [smokers (n=6B. 30 males and 38 
females] and non-smokers (nri8,32 males and 33 females)], 

Sample Cof/ecf/crt 

Blood samples were obtained from smokers and nonsmokers for Kb adduct 
daterminalions on two different occasions separated by 6 weeks, Urine 
samples were canceled far caffeine phenotyping at week 1. Subjects 
refrained from consuming beverages containing caffeine or alcoholic 
drinks for a minimum of B hrs before and during the day of urine collection. 
Alter emptying their urinary bl ad tier, subjects ingested 200 mg ol calfeine 
(No-Do*®, 2 tablefs at 100 mg each) with 250 ml of wafer. Consumption of 
liquids was not restricted during the study. Urine was collected after 4-5 
hrs. A10 ml aliquot of the coflectsd urir.a (after recording the original 
volume) was adjusted to pH 3.5 by addition of 200 mg of ascorbic acid, 
immediately frozen, and stored at-20 "C until analysis. 

C1P1A2 and NA T2 Ftier, ciyplng 

Caffeine and its metabolites were quantified according to Iks procedure 
described by Butler el si. (10) wiih some minor modifications. Caffeine 
metabolite ratios were used lor phenotypinjj as follows: 

CYP1A2 activity = (1.7-Methvluric add 1 1,7-Kethvtxanthinel 
1,3,7-Trimethylxflnfhine (Cal'elne) 


NAT2 activity = AFMLI i5-ace tv I ami no-6-f ormyiamino-S-mstti vlu ra rifi 
1-Mettiyixanthlre 

MfucI Ateasuremenfs 

The hemoglobin adducts of 3-amlnoWphenyl and 4-am3nobiphenyl were 
measured at Covanoe Laboratories Limited, Harrogate, England. Briefly, 
the ABC samples were lysed, centrifuged and supernatant dialyzed ever a 
period of 2-3 days. The concentration of hemoglobin was determined before 
hydrolysis of the 3-ABP and 4-ABP hemoglobin adducts. Liberated ABPs 
were then concentrated using solid-phase extraction (C K reversed phase), 
eluted wiih chloroform. Affer evaporating to dryness, fne ABPs were then 
derlvatized wiih pentafluoropropionic anhydride in hexane, taken to 
dryness using a vacuum cenlrifugB and reconstituted in ettiyl acetate prior 
to analysis using capillary ClC-MS. The lower limit of quaritificalion (LLOQ) 
ol ihemelhodwas0.5pfl/gHb. 
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► Results from [his study corroborate previous uoservati Dtis, 


The levels of 3-ABP and 4-ABP Hb adducts were significantly higher in 
smokers compared to nonsmokers 

Significant correlations were observed between number of cfgarcltes 
smoked with the ABP Hb adduct levels indicating cigarette smoke is a 
major source fc r ABP In smokers 



CYP1A2 activity was better correlated with the ABP Hb adducts 
than NAT2, suggestinglhat CYP1A2 but not NAT2 plays an 
important role in ABP metabolism 


The inter-individual variability was greater for 3-ABP (-30% 
coefficient of variation, CV) compared to 4-ABP (-52% CV) 
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• Delectable levels of ABP Hb adducts in nonsitiokere suggest that ABP 
exposure occurs from otter sources euk-dietary, environmental. 

♦ For 53%of Ihe nonsmokers and 6% of the siwkers, the S-ABP Hb adduas 
were below deteciable levels 

* Measurable levels of 1-ABP adducts were observed In both groups 

* S-ABP fib adduct levels were about 10-fold lower titan 4-A3P Hb adducts In 
the smokere 

< 4-AEP Hb adducr levels were higher In mate smokers compsied to female 
smokers 


Allhough there appears to be less confounding factors in the 
measurement of 3-ABP Hb adducts in, nonsmokers, its utility as a 
biomarket of exposure to cigarette smoke is limited duetothe low 
levels observed in smoters 
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’I il.M. nupko. W.l. Hnr. J-L OsionisW. tfCloo,re.nW«11i» of N+idio<y1 aromilte amlnH: c 
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Source: https://www.industrydocuments.ucsf.edu/docs/ghwkOOOI 





















